Wales are not unique in this respectand epidemiological studies show that suicide rates in the prison population are greater than that of the general population . In European countries, the prison suicide rate is approximately 7 times higher than in the community. (World Health Organisation, 2014). Prison suicide rates in North America are also increasing. Government data shows that selfinflicted deaths increased 9% between 2012 and 2013 and account for over a third of deaths in correctional institutes (Noonan & Ginder, 2013) . Although self-inflicted deaths in Australian prisons have decreased in recent years, they are still higher than those at liberty (Willis et al. 2016) as are suicides in
), Given that early identification of suicidal prisoners is considered important to reduce deaths (Blaauw et al, 2001 ) the use of risk screening tools seems an obvious consideration. However, to date, this approach has proved controversial and met with, at best, limited success (Perry & Olason, 2009 ).
Whilst there are clearly defined and well established tools at predicting risk in prison for assessing violence (e.g. and antisocial (e.g. PCL-R) behaviours (Singh, Grann & Fazel, 2011) as well as sexual offending (e.g. Risk Matrix 2000; Thornton et al, 2003) by contrast, screening tools for suicide risk are not so widely standardised or abundant (Perry et al, 2010) . Generally forensic risk assessments can be separated into two types-actuarial and clinical assessments, and are the subject of significant debate surrounding which is of superior value (Sjöstedt & Grann, 2002) . Clinical risk assessment of suicidality refers to basic questions to guide the end result of management and treatment decisions, whereas actuarial assessments frequently implement historical data and static variables which can overlook current acute presentations (Bryan & Rudd, 2006 ).
Significant increases in prison populations in multiple jurisdictions have occurred in recent times with
prison over-crowding now apparent across the majority of western and non-western countries (Warmsley, 2005; Albrecht, 2011) . In the UK, prison overcrowding has become the norm since 1994 (Prison Reform Trust, 2014) . Likewise, in North America, the population of both males and females in jails and prisons has risen exponentially from 15.4% to 30.4% during 2010-2013 alone. This unprecedented growth has resulted in significant pressures on reception screening processes for suicide risk. Some researchers have categorised prisoner suicide risk factors into four broad, yet distinct categories-demographic factors; clinical factors, psychosocial factors and institutional factors (Barker, Kõlves, & De Leo, 2014) . The heterogeneity of these risk determinants, along with the pressure of increasing populations, poses significant challenges for adequate risk identification in new prisoners being received into custody.
A range of additional barriers to effective prison suicide risk screening processes have been identified: prisoners frequently not wishing to expose vulnerabilities or not trusting prison staff (Durcan, 2008) , restricted time with each prisoner (Steadman et al., 2005) , variance in the skills of the risk assessor (Daigle, Labelle, & Côté, 2006) , and detainees of different cultures or ethnic minorities potentially perceiving questions differently (Gonzales, Henke & Hart, 2005) . Additionally, inmates may only come to the attention of mental health professionals after an overt gesture has been made to self-injure (Blasko, Jeglic & Malkin, 2008) . Suicide screening tools may be inappropriate for use in settings other than those which they were designed for but have nonetheless been implemented prior to any additional validation (Boudreaux & Horowitz, 2014; Perry et al, 2010) . Likewise, In England and Wales a healthcare reception screening tool for use in primary care in both male and female prisons was developed, yet figures for sensitivity and specificity rates pertaining to suicide risk were unavailable (Grubin, Carson & Parsons, 2002 ). An evaluation study found many institutions to be using an untested but modified version of the tool (Shaw et al, 2008) .
Whether or not an individual's risk can be identified successfully and appropriate measures applies is a key issue for suicide and self-harm prevention in prisoners (Hawton et al, 2014) . However, identifying the risk of suicide is a complete undertaking, with no single scale or combination of scales being able to replicate the benefits of individual psychiatric assessment. (Cochrane-Brink, Lofchy & Sakinofsky, 2000) . Some argue that suicide screening can be of little utility as it is costly and reliant on the inaccurate belief that risk can be accurately identified and treated (Towl & Walker, 2015; .
However, the large numbers of individuals who are at especially high risk of suicide are over-represented in the prison estate (Konrad, Welke, & Opitz-Welke, 2012) . This may yet prove to be a decisive factor in establishing the utility of suicide risk screening for prisoners. Ultimately suicide screening in the prison environment will fulfil its purpose if it enables the limited number of professional staff available to focus more precisely on 'at risk' individuals (Dahle, Lohner & Norbert, 2005) .
Suicide Terminology
It is important to distinguish between the terms 'suicide' and 'self-inflicted deaths' in custody. Selfinflicted deaths differ from suicides in prison as they may not only include suicide but may also refer to individuals who have taken their lives irrespective of intent (MoJ, 2015) . This definition includes accidental deaths where the death is a result of the person's own actions (MoJ, 2016) .
All deaths in custody in England and Wales are subject to investigations by police and a coroner's inquest, and a verdict is given whereby NOMS classify the deaths according to the apparent cause (MoJ, 2016) This is problematic in two respects. Firstly, defining the base rate of suicide in prisons is difficult when records are unlikely to encompass the rate of all true suicides that have occurred. Secondly, instruments which are used to predict suicide or self-harm risk in prison and are based on self-inflicted deaths may not have accurate sensitivity and specificity and are limited in their accuracy for identifying those who are true risks.
Systematic Reviews of Suicide Screening Tools
A manual search of systematic reviews examining suicide screening tools in adult offenders revealed only one paper. Perry et al (2010) assessed the validity of suicide and self-harm screening tools in adult offenders in studies between 1980 and 2004 with an inclusion criterion of a suicide or self-harming behaviour screening tool; a mean sample age of <35 years; a population of offenders in the criminal justice system, and a statistical test of reliability or validity. Four different screening tools were located in the literature including the author's own. Data extraction was aided by the Standards for Reporting Diagnostic Accuracy (STARD; Bossuyt et al, 2003) yet screening is not strictly a diagnostic procedure and may prove problematic for accurate critical appraisal of screening tests. Moreover, no distinction was made between self-harm and suicidal behaviours within the review. he act of deliberate self-harm can represent different functions to suicide such as acting as an emotion regulator (Gratz, 2003) , or a reaction to emotional pain (Skegg, 2005) . Therefore, the need to recognise these two behaviours as distinctive is vital in advancing targeted screening measures.
The applicability of Perry et al's (2010) systematic review is also limited by the decision to only include participants with a mean age of <35 years. Recent research indicates that the ageing prisoner population is growing (Howse, 2011) and psychiatric illnesses have been shown to be one of the most common major illnesses in male prisoners over 60 (Fazel et al, 2001 ) particularly with elevated rates of depression in ageing prisoners (Murdoch, Morris & Holmes, 2008) .
Aims
The primary aim of this study was to provide an updated review which systematically examines the literature of suicide screening tools that have been implemented or validated in an adult prisoner population according to preferred reporting items for systematic reviews and meta-analysis (PRISMA; Moher et al, 2009 ). This review intends to widen the knowledge base around prison suicide screening tools and contribute to the discussion about the means of reducing prisoner suicide.
Method

Eligibility Criteria
For inclusion in the review studies were required to meet the following standards: -The screening instrument solely intended to identify prisoners deemed to be at risk of suicide -A study population of adult prisoners aged 18 years and older -Included studies were required to be published between January 2000 and February 2016
The study population included those over the age of 18 years to ensure the possibility of extracting the greatest number of scales, where jurisdictions may include this as a young offender/adult. No mean population age was chosen as it was thought that this could exclude studies which may have encompassed a wider age range.
Search Methods
We conducted a systematic literature search within multiple databases using the terms 'suicide', 'suicid*' 'prison', 'prison*', 'correctional', 'jail' 'screening' and 'screen*', 'assess*' and 'tool'. Synonyms for these terms were located using the thesaurus linked to each database to identify articles that may include additional information under different terms. The different variants for these terms were added together using the 'OR' operand then merged together using the 'AND' command Figure 1displays the articles identified in each database: 
Screening
Included Eligibility Identification
Additional records identified through other sources (n = 3 )
Records after duplicates removed (n =1286) As Figure 1 displays, 2090 articles were located from the initial search, but multiple results were omitted from the output as they did not fit the criteria. Articles were predominately sourced from PsycInfo and Medline. Grey literature was searched non-systematically from governmental publications and websites such as National Offender Management Service and NICE, Department of Health, though this yielded no results. However, Canada's correctional service website 2 generated one paper for inclusion in the review.
The Cochrane Database, PROSPERO and the Campbell Collaboration were searched for registered systematic reviews pertaining to screening tools among offenders-this yielded one study but it was excluded as it concerned young offenders only (Perry & Marandos, 2009) . Reference lists of all relevant publications were also scanned.
Results
A total of 8 screening tools which sought to validate suicide screening were identified in the literature, as represented by Figure 1 . As with Perry et al (2010) a meta-analysis was not performed due to a lack of homogeneity. A narrative synthesis was prompted by recommendations from Popay et al's (2006) guidance on systematic reviews.
The screening tools that were identified are highlighted in Table 1 : Table 1 highlights that there is a deficiency of suicide specific screening tools which are applicable and validated solely for the UK prison population. Table 2 highlights the study characteristics of the screening tools identified. Results showed that the SCOPE was able to discriminate between individuals at risk and those with no known history of self-harm/attempted suicide. Whilst internal consistency was found to be moderate (Pearsons' r = .441) internal reliability of the items were more promising (alpha = .83). Moreover, the authors acknowledge that the original items of the tool were generated from a small sample of individuals (n=22) . Given the limitations of self-report inventories, questionnaires requiring simple, yes/no answers administered by a professional may prove better.
Discussion
SIDs/Suicide Discrepancy
Of the screening tools identified it was, on the whole, difficult to ascertain whether some authors measured true suicide rates or self-inflicted deaths. For instance, the Dutch screening tool (Blaauw et al, 2001 ) utilised records from penal institutions and hospitals where suicides occurred.
However, it is unclear whether these were classified as self-inflicted deaths or suicides, which has previously been identified as problematic in this population type. Although it has been described as 'conventional' for suicide studies to include open verdicts (Shaw et al, 2004) , this convention allows for the dilution of precise rates of self-inflicted deaths which do not account for intent; a crucial aspect when determining or predicting suicidal behaviour.
Overall, the combination of imprecise retrospective outcome measures and the lack of establishment of intent, casts doubt as to how accurate these tools really are in predicting suicidal behaviours. None of the tools identified here appear to make this vital distinction. Any further research would benefit by acknowledging the discrepancies between self-inflicted deaths and suicides in prison.
Actuarial vs Clinical Assessment
Certain tools identified here can be classified as actuarial, in that they predict risk, but yet may not predict clinically identified risk outcomes. These In attempting to predict suicidal behaviours in prison, actuarial assessment may be best for capturing static risk groups, whilst clinical needs assessments may be more suited to informing dynamic risk assessments over a longer term. It has been suggested that rating scales with total scores can potentially distract professionals from gathering immediately relevant information (Correia, 2000) . Accordingly, any prospective suicide screening tool may benefit from comprising actuarial risk assessment at reception with positively scoring cases then undergoing a clinical needs assessment.
Sensitivity & Specificity
Given that suicide is a relatively rare Given the consequences of failure to detect suicide risk there is a need to develop further measures to increase sensitivity without reducing specificity. Problematically there is an inverse relationship between the sensitivity and specificity which alters as the cut-point changes (Warner, 2004) . In addition, screening tests generally endeavour to be inclusive so that higher sensitivity allows for a greater proportion of all potential cases to be identified and then assessed further (Warner, 2004) .
Prospective vs Retrospective methodology
Another common theme identified was the use of retrospective methodologies throughout the majority of the extracted studies. Out of all identified studies a total of 6 were retrospective.
This has potentially negative implications for the quality of the data and the applicability when using it in vivo because it has not been truly tested on the population it intends to measure. This is problematic as records may not hold accurate data on the population they are assessing and the failure to compare such measures against true participants may prevent latent issues from arising.
Gender Specific Suicide Screening Tools
Despite the fact that suicide amongst female prisoners is disproportionately high compared to community rates (Shaw et al, 2004) (Marzano et al., 2011b) .
Specific male and female instruments may be necessary for accurate risk identification.
Limitations
It is important to acknowledge this review is limited by the quality of the research papers available and the methodology chosen within this review. Over half of the tools identified are retrospective studies; as such a major limitation is the inability of the researcher to interview those who have attempted suicide or self-harmed (Rivlin et al, 2013a) . Further, there were some study characteristics which could not be located in some of the papers such as age (Blaauw et al, 2001; Frottier et al, 2009) ; time after reception when administered (Dahle, Lohner & Norbert, 2005; Frottier et al, 2009) ; and validity and reliability statistics across all 11 studies excluding two (Mills & Kroner, 2005; Perry & Olason, 2009 ). As a result, it is difficult to present a full picture of how effective the screening tools are without inclusion of this data.
In addition, the quality and nature of the review was influenced by the subjectivity and experience of the reviewers themselves, and thus will have had an impact on the research herein. The inability to perform a meta-analysis due to heterogeneity meant that data could not be pooled from the search and statistically verified. Thus,
conclusions cannot be accurately drawn as to which is the most statistically sound tool to use. 
Conclusion
The review supports the opinions of previous authors (Towl & Walker, 2015; , that at present there are few screening tools which should be considered for use in prisons. Ultimately, for any screening tool to be effective at reducing suicide rates, much will depend on the nurturing of cohesive and productive working relationships amongst different prison staffing groups so that the identified risk of suicide is communicated effectively (Slade & Forrester, 2015) . Given that no single suicide prevention measure can be expected to be successful in isolation, efforts should also focus on the treatment and management of psychosocial and psychiatric difficulties of prisoners, along with changes to the prison environment and regime (Marzano et al, 2016) .
Some researchers have questioned whether prisoner suicide screening can ever be effective or beneficial. This review demonstrates that whilst there is indeed a lack of existing evidence to support the use of screening tools for suicide in prisons, clear evidence to the contrary is also lacking. Given that suicide is such a significant cause of preventable death in custody, and a major global public health issue, the need for further research into new and improved screening measures is critical to answer such a complex question once and for all.
